
SPECIFICATION

To All Whom It May Concern:

Be It Known That We, Rudy A. Schneller and Michael A. Schneller, citizens of the

United States, residents of the City of O'Fallon, State of Missouri and the City of Harvester,

State of Missouri, respectively, whose full post office addresses are 502 Woodlawn Ave.,

O'Fallon, MO 63366 and 5870 Wellington Farm Drive, Harvester, MO 63304, respectively,

have invented certain new and useful improvements in

SAFETY COUPLING FOR AIR HOSES



CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of United States Provisional applications Serial

No. 60/433,149, filed December 13, 2002, Serial No. 60/433,152, filed December 13,

2002, and Serial No. 60/437,150, filed December 30, 2002, the disclosures of which are

incorporated by reference herein.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH

[0002] Not Applicable.

BACKGROUND OF THE INVENTION

[0003] This invention relates to quick-connect couplings for hoses carrying

compressed fluid. It is particularly adapted for use in hoses carrying compressed air to

a tool or other equipment, although its usefulness is not limited thereto.

[0004] Compressed air hoses generally include a quick-connect coupling for

connecting tools and the like. The coupling includes a female portion, also known as

the coupler, connected to a source of compressed air, and a male portion, also known

as the plug or nipple, generally attached to the equipment. Both the male and female

portions include an axial bore through which the compressed air moves. When fully

inserted, the free end of the plug engages and opens a spring-loaded valve in the

coupler. The valve seats against a gasket when closed; when the valve is pushed

open, air passages in a stem portion of the valve are moved to the upstream side of the

gasket and permit air to flow through the coupling. The plug includes a circumferential

indentation which is held by balls or pins in the coupler when the plug is fully inserted.

The balls are held in a radially inward position by a spring-loaded sleeve, which is

N\Patent\SCRU 8434U1 2

Express Mail No.: ER 604033080 US



manually retracted to release the balls or pins, thereby permitting the plug to be

released from the coupler.

[0005] A particularly effective coupling is described in Schneller, U.S. Patent

2,279,146. Couplings made in accordance with this patent have been sold for many

years by Lincoln Industrial Corp. of St. Louis, Missouri, for example as its Model 815.

Modern couplers made in accordance with this design may use pins rather than the

balls 27, and the male portion (fitting F) is generally attached by a length of hose to the

air chamber of a tool or other implement.

[0006] When the coupling is released, the coupler is of necessity being held by the

person grasping the collar. The section of hose attached to the plug, however, is filled

with compressed air and may whip about in a dangerous manner when released.

[0007] To prevent this problem, so-called safety couplings have been produced

which permit a two-stage release of the plug and coupler. In the first stage, the plug

moves sufficiently to permit air in its hose to be released; in the second stage, the plug

itself is released. This type of system, however, is expensive to manufacture, is heavier

than a standard coupling, and, because it requires two separate operations, is

cumbersome and time-consuming to use. The problem of hose whip and the use of

safety couplings to solve the problem are discussed, for example, by Richard T.

Schneider in Hydraulics & Pneumatics, published July 1, 2002, incorporated herein by

reference.

[0008] Another approach is shown in Hiranuma et al., U.S. Patent 5,582,204. That

approach requires a specially formed coupler and a plug which is extremely difficult to .

manufacture. It also does not guarantee that the hose will not whip.
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[0009] The patents referred to herein are incorporated herein by reference.

BRIEF SUMMARY OF THE INVENTION

[0010] In accordance with one aspect of the present invention, briefly stated, an

improved coupling for an air hose is provided in which a one-piece plug member of the

coupling includes a fitting at one axial end, the fitting being adapted for connection to an

air hose, an external circumferential groove, a beveled external shoulder adjacent the

groove, an axial bore, the axial bore being, closed at a second axial end of the plug

member, and a plurality of air passages intersecting the axial bore, the air passages

collectively having a greater cross-sectional area than the cross-sectional area of the

axial bore.

[0011] In accordance with another aspect of the invention, an improved coupling for

an air hose is provided in which a one-piece plug member of the coupling includes a

fitting at a first axial end, the fitting being adapted for connection to an air hose, an

external circumferential groove, a beveled external shoulder adjacent the groove, an

axial bore, the axial bore being closed at a second axial end of the plug member, and a

plurality of air passages intersecting the axial bore, the closed end of the bore and the

air passages directing air entering from the first axial end of the bore outwardly at least

partially back toward the first axial end.

[0012] In accordance with another aspect of the invention, an improved coupling for

an air hose is provided in which a one-piece plug member of the coupling includes a

fitting at a first axial end, the fitting being adapted for connection to an air hose, an

external circumferential groove, a beveled external shoulder adjacent the groove, an

axial bore, the axial bore being closed at a second axial end of the plug member, and a

N\Patent\SCRU 8434U1 4

Express Mail No.: ER 604033080 US



plurality of air passages intersecting the axial bore adjacent the second end of the

fitting, the axial bore having a diameter at the intersection of said air passages no

greater than the smallest diameter of the axial bore.

[0013] In accordance with another aspect of the invention, an improved coupling for

an air hose is provided in which a one-piece plug member of the coupling includes a

fitting at a first axial end, the fitting being adapted for connection to an air hose, an

external circumferential groove, a beveled external shoulder forming a wall of the

groove, an axial bore, the axial bore being closed at a second axial end of the plug

member, and a plurality of air passages intersecting the axial bore adjacent the second

end of the fitting. The coupling also includes a two-piece coupler member, the coupler

member receiving the plug member and releasably locking with the groove on the plug

member. The coupler member includes a ring seal trapped between the two pieces of

the coupler member, and a valve member seatable on an axial side of the ring seal.

When it is inserted into the coupler, the plug member extends at least partially through

the ring seal, forming a sliding seal with it, displaces the valve member, and puts the air

passages in the plug member functionally on the same axial side of the ring seal as the

valve member.

[0014] The air passages are preferably each at least half the cross-sectional area of

the axial bore. The air passages are arranged equidistantly around the bore to equalize

the force of exiting air and prevent whipping of the hose to which the plug is attached.

In a preferred embodiment, the air passages are angled outwardly back at an angle of

about 45° to straighten and tension the hose when the plug is released from the

coupler.
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[0015] In some embodiments of the coupler of the invention, the ring seal is a

packing. In other embodiments it may be an o-ring or a square ring, or may be formed

in multiple parts which are trapped between two parts of the coupler member.

[0016] The foregoing and other objects, features, and advantages of the invention as

well as presently preferred embodiments thereof will become more apparent from the

reading of the following description in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0017] In the accompanying drawings which form part of the specification:

[0018] Figure 1 is a view in side elevation of one illustrative embodiment of plug of

the present invention.

[0019] Figure 2 is a cross-sectional view of a coupling utilizing a plug of Figure 1 in

accordance with the present invention.

[0020] Figure 3 is a cross-sectional view of a second illustrative embodiment of plug

of the present invention, this embodiment being the design of others.

[0021] Figure 4 is a view in side elevation, corresponding to Figure 1, of another

embodiment of plug of the present invention.

[0022] Figure 5 is a view in top plan elevation of the plug of Figure 4.

[0023] Figure 6 is a fragmentary view in side elevation of the closed end of another

embodiment of plug of the present invention.

[0024] Corresponding reference numerals indicate corresponding parts throughout

the several figures of the drawings.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] The following detailed description illustrates the invention by way of example

and not by way of limitation. The description clearly enables one skilled in the art to

make and use the invention, describes several embodiments, adaptations, variations,

alternatives, and uses of the invention, including what is presently believed to be the

best mode of carrying out the invention.

[0026] Referring now to the drawings, and in particular to Figures 1 and 2, one

illustrative embodiment of coupling of the present invention is indicated by reference

numeral 1
.

It will be seen that this embodiment is a modification of the coupling of the

above-mentioned Schneller, U.S. Patent 2,279,146. Except as mentioned below, the

reference numerals refer to the same parts as in that patent.

[0027] The coupling 1 includes a plug part F and a coupler part C. The plug F

includes a threaded portion 3 for fastening the
.
plug to a length of hose 4 through a

standard threaded hose fitting 5. The hose 4 is illustratively attached to a pneumatic

tool, not shown. A body 6 of the plug F includes a circumferential groove 7, a shoulder

9 having a sloped or beveled portion 10 on the groove side and a second beveled

portion 11 connecting with a cylindrical sleeve 13. The cylindrical sleeve 13 is longer

than the corresponding part of the Schneller '146 patent. The sleeve 13 includes a

closed axial end 53 and four openings 55 spaced uniformly around the sleeve 13 and

extending from the exterior of the plug F to an axial bore 71 in the plug F. The openings

55 are angled forty-five degrees with respect to the axis of the sleeve 13. As seen in

Figure 2, the openings 55 have a total cross-sectional area at least equal to the cross-

sectional area of the bore 71, preferably in excess of its cross-sectional area, thereby
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decreasing the velocity of air exiting through them when the plug is released from the

coupler. The bore 71 is axially connected to a larger section 73 of the axial bore.

Because the bore 71 is no larger in diameter than the section 73, it is easy to form the

entire bore with standard equipment.

[0028] The coupler C is substantially the same as in the Schneller '146 patent, being

formed of a lower part 15 and upper part 17, permanently threaded together. A ring

seal or packing 45 is trapped between the parts 15 and 17 of the coupler C. The ring

seal forms a seat for the valve 51 and also forms a sliding seal with the sleeve 13 of

plug F. The hexagonal valve 51 is modified in this embodiment. The lower portion of

the valve and its extensions are eliminated. The shape of the valve 51 permits air flow

around the valve body when it is lifted off the ring seal 45, while providing adequate

alignment of the valve 51. A recess 75 is provided at the lower side of the valve 51.

This simple modification of the valve 51 permits the use of all other elements of the

coupler C of the Schneller '146 patent without modification.

[0029] The operation of the coupling 1 is the same as the operation of the Schneller

'146 patent. When the plug F is released by operation of the sleeve 59, however, and

the plug F clears the coupler C, exhaust of compressed air trapped in the hose 4 is

through the openings 55. Therefore, rather than whipping, the hose 4 is gently pulled

taut as the air escapes.

[0030] Another embodiment of coupling in accordance with the present invention is

shown in Figure 3. This embodiment is the design of engineers employed by Lincoln

Industrial Corp., and is a modification of the Lincoln Industrial Model 815, a current

commercial embodiment of coupling made in accordance with the Schneller '146 patent.
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It will be seen that the basic construction of this design is quite similar to the first

embodiment, and corresponding parts will be identified with similar numbers. A

difference in the design of this commercial embodiment is that the balls 27 of the

Schneller '146 patent have been replaced by rollers 127. As in the first embodiment,

the only modifications to the existing coupling in this embodiment are to the valve in the

coupler member and to the sleeve portion of the plug.

[0031] The plug sleeve part 113 is extended and its upper end 152 is closed. The

closed end of the bore 171 of sleeve 113 is provided with a chamfer against which air is

directed when the plug P is detached from the coupler C\ in the same manner as the

closed bore of the valve plug F of the first embodiment. In this embodiment, however,

the air passages in the plug sleeve are formed by milling two slots 156 in the side wall

of the sleeve 113 near the upper end of the sleeve. The cross-sectional area of the

slots is collectively substantially greater than the cross-sectional area of the bore 171.

The upper end of the plug sleeve is provided with a protuberance 154.

[0032] The valve 151 is modified to provide its downwardly extending portion 153

with a socket 1 58 sized to accept the protuberance 1 54.

[0033] It may be noted that two o-rings 181 and 183 are set into circumferential

grooves in the body part 117, forming a circumferential channel between the body part

117 and outer sleeve 159. A passage 185 in the body part 117 and passages 187 in

the outer sleeve 159 provide an outlet for air in the chamber, permitting bleedoff of air in

the inlet chamber of body part 117 above the valve 151, when the outer sleeve 159 is

fully manually retracted.
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[0034] When the plug F' is released by operation of the outer sleeve 59', and the

plug F' clears the coupler C\ exhaust of compressed air trapped in the hose to which

the plug is attached is through the openings 156. Therefore, rather than whipping, the

hose 4 quickly expels its air in a stable, balanced manner.

[0035] It will be appreciated by those skilled in the art that the plug F may. be

modified to place its inlets 55 functionally on the inlet side of the ring seal 47 while they

are physically within the ring seal, by providing external air passages from the closed

end 53 of the plug F. Thus, in the embodiment shown in Figures 4 and 5, axial air

passages in the form of grooves 291 extend from the closed end 253 of the plug F to an

annular groove 293. The passages 255, which in this embodiment are perpendicular to

the long axis of the plug F, intersect the annular groove 293. When the plug F' is fully

inserted into the coupler C, the annular groove 293 is entirely positioned within the ring

seal 47, and the ring seal 47 forms a seal with the outside of the plug F' below the

annular groove 293. When the coupler C is released from the plug F, air escapes from

the symmetrically placed passages 255 without causing the hose 4 to whip. Because

the combined cross-sectional areas of the passages 255 is greater than the cross-

sectional area of the axial bore 271, air escapes at a relatively low velocity. It will be

seen that this embodiment permits the plug F to have the same external dimensions as

the plug F of the Schneller '146 patent and thus permits the modified plug F' to be used

with a standard coupler C without modification of the coupler C.

[0036] In this embodiment, the plug F may, if desired, be made somewhat longer, to

assure a tight air seal with the ring seal 47, while still requiring no modification of the
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coupler C. This arrangement may also allow the passages 255 to be angled rearwardly

outward, although at an angle somewhat less than that of the first embodiment.

' [0037] It will also be appreciated by those skilled in the art that the fitting F may be

modified to operate with other types of couplings than that shown in the Schneller '146

patent and sold by Lincoln Industrial Corp. For example, as shown in Figure 6, the end

of the fitting may be given a tapered (e.g., conical) closed end, and the closed end may

be given flutes 391, grooves, crenellations, ribs, or the like to provide appropriate paths

to the air passages 355. The coupler portion of these other designs may likewise be

modified as appropriate to operate with the modified fitting. It will be understood that

modifications to the ring seal, rather than or in addition to modifications to the valve,

may be made. For example, the ring seal may be extended or made in two parts, both

trapped between the body halves of the coupler. Such modifications are well within the

skill of those in the art in view of the foregoing disclosure.

[0038] In view of the above, it will be seen that the several objects of the invention

are achieved and other advantageous results are obtained. As various changes could

be made in the above constructions without departing from the scope of the invention, it

is intended that all matter contained in the above description or shown in the

accompanying drawings shall be interpreted as illustrative and not in a limiting sense.

By way of example, the invention may be applied to both automatic couplings (which

can be snapped together without retracting the outer sleeve) and semi-automatic

couplings (which require the sleeve to be retracted in order to attach the coupler and the

plug) of various designs. The coupler part may include various ring seals corresponding

to the seal 47 and various valves corresponding to the valve 51 . The section 73 of axial
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bore 71 can have the same diameter as the remainder of the bore 71. These variations

are merely illustrative.
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